Selective formation of silent synapses on immature postsynaptic cells in cocultures of chick neurons of different ages.
Glutamatergic synapses usually contain two types of ionotropic glutamate receptor, N-methyl-D-aspartate receptors (NMDARs) and non-NMDA receptors (non-NMDARs), and the ratio of these receptors is thought to be critical for synaptic plasticity. To determine whether or not the ratio of these receptors at synaptic sites is controlled by the developmental stage of postsynaptic neurons, we applied a dual whole-cell recording technique to a culture of dissociated chick cerebral neurons of different ages. We found that formation of synapses that contained both types of receptor required maturation of postsynaptic neurons. Moreover, during the early development of postsynaptic neurons, NMDARs were selectively present at synaptic sites prior to the presence of non-NMDARs, even though both types of receptor were expressed in functional form in the neuronal membranes.